Background: Implementation of Evidence-Based Practice (EBP) is complex and consequently, even within organizations that have made efforts to promote EBP use, EBP is often underutilized by individual clinicians.
Introduction
The principles of EBP are designed to decrease variability between clinicians, improve consistency of practice, provide scientific rationale for clinical decisions, and ultimately improve clinical quality [1, 2] . When properly implemented, application of EBP is effective in improving patient outcomes [3] . Implementation of EBP into clinical environments is complex and consequently the principles of EBP are frequently under-utilized [2, [4] [5] [6] . Much of the current literature on EBP focuses on barriers encountered during initial implementation into a clinical environment. To date there has been relatively little research on maintaining or increasing EBP use after its initial implementation.
Even in environments where evidence-based care is integrated into the organizational culture and promoted amongst staff, EBP is often not consistently integrated into the work routines of individual clinicians. Some studies have suggested that a key factor in successful implementation of EBP is a clinician's self-efficacy, defined as the belief in his or her own ability to implement evidence-based practice [7, 8] . The relationship between self-efficacy and practice has been validated in a variety of healthcare domains including health education, physicians' preventive practice and individual health prevention behaviors [9] [10] [11] . Characteristics of the health care organization in terms of learning environment are reported to have an impact on the beliefs of an individual towards EBP as well [12] . The aim of our current study is to better understand the relationship between self-efficacy and EBP, specifically focusing upon clinical environments that have previously undergone efforts to create an environment that supports EBP. Results provide guidance regarding sustained integration of EBP in the daily routines of clinicians.
We suggest that EBP is a set of behaviors that result from individuals generating new knowledge and justifying (verifying the correctness or reasonableness of that knowledge) by sharing it with others in the organization. To enact EBP an individual must first make an effort to acquire evidence that is new to him or her. Individuals then apply that evidence to their practice and in doing so generate new knowledge in their organization. We propose that to acquire and apply the evidence the individual must believe that they are capable, that is, exhibit self-efficacy in term of EBP-related behaviors. Finally, when new knowledge is acquired and applied, it is shared with others in the organization. Through sharing the individual seeks to justify the new knowledge, that is, verify with others that the knowledge is valid and applicable in the organization's practice. This sharing and justifying facilitates the EBP to extend beyond the realm of the individual and into the daily practice of clinicians.
Conceptual framework
Self-efficacy is a core construct in Bandura's social cognitive theory and is defined as the belief "in one's capabilities to organize and execute the courses of action required to produce given attainments" [13] . Bandura posits that information and skills are not sufficient to affect behavior. Individuals will only take action if they believe that they can produce desired effects through those actions. People avoid situations they think they will be unable to handle, but will take on even intimidating tasks when they believe they can handle them successfully [14] . We suggest that an individual's belief about their self-efficacy related to EBP influences the level to which he or she generates and justifies new knowledge about EBP.
Knowledge is defined as a justified belief that increases an individual's capacity for effective action [15, 16] . The belief must also be linked in some way to effective action, so that the creation of knowledge also implies the creation of something of value [17] . Potential new knowledge must be justified and deemed meaningful in the current context. It is often justified by getting feedback from others [18] and interacting with others [19] . Feedback allows individuals to compare their tentative knowledge to others' tentative or existing knowledge, and to validate the viability and value of the tentative knowledge [20] .
One of the core activities of EBP is finding evidence related to an individual's practice. Evidence cannot be put into practice until an individual knows about it. After evidence is acquired it can be applied. Activities associated with applying evidence include collecting data about patient problems, changing practice based on evidence, generating PICO questions and evaluating the effect of practice change [21] . When an individual acquires evidence and applies it to her practice, she is generating new knowledge. After the new knowledge is generated, it is justified by sharing the evidence with colleagues, patients and family members. The process of sharing helps the individual confirm that the new knowledge is valid and valued by others, and also helps to spread EBP within the organization.
We examine the relationships between self-efficacy and three activities associated with EBP new knowledge generation and justification: acquisition of evidence, applying evidence and sharing evidence. We hypothesize that a perception of self-efficacy will increase the generation and justification of EBP-related knowledge, which includes the acquisition, application and sharing of evidence. The acquisition of evidence will act to increase the application of evidence as well as the sharing of evidence. Finally, the application of evidence will increase the sharing of evidence with others in the organization. Figure 1 displays the hypothesized model as specified. 
Data and subjects
To research these relationships we surveyed nurses as well as other clinicians and hospital quality leaders in organizations that were actively engaged in implementing EBP. Study respondents were sampled from acute care hospitals participating in the Clinical Practice Model Resource Center (CPMRC), a collaborative consortium of health care organizations working to guide the implementation of EBP into the work worlds of clinicians [22] . Survey questions came from the Evidence-Based Practice Beliefs and Implementation Scales, as developed by Melnyk, Fineout-Overholt and Mays [21] .
Surveys were administered in person to participating clinicians at the annual CPMRC conference, as well as distributed online via the clinical quality manager at 300 CPMRC partner sites located throughout the United States. Of the approximately 50 surveys that were distributed in person at the CPMRC conference 22 completed surveys were returned, a response rate of 44%. Two-hundred and fourteen completed online surveys were obtained, resulting in a total sample of 236 clinicians.
Analysis
Exploration of the data was completed through structural equation modeling via the AMOS software package [23] . An advantage of structural equation modeling is the ability to model measurement without an assumption of perfect measurement as required when using ordinary least squares (OLS) regression. For this study latent variables were constructed to represent the domains of application of EBP principles in practice, generation of new knowledge, behaviors to justify new knowledge, and self-efficacy. Prior to development of the latent variables an exploratory factor analysis was completed to indicate which of the survey items loaded significantly on the proposed constructs. A reliability coefficient (Cronbach's alpha) was then obtained for each of the constructed variables representing the domains of interest. Selected survey items, factor loadings and reliability coefficients for the four latent variables (application of EBP principles in practice, generation of new knowledge, behaviors to justify new knowledge, and self-efficacy) are noted in Table 1 . 
Results
Our analysis examined the relationships between the application of EBP, generation of new knowledge regarding EBP, behaviors to justify that knowledge, and self-efficacy. Our sample was purposefully chosen to represent a wide range of clinical backgrounds and health care professionals who were invested in quality within their respective hospital settings. Interestingly, responses to selected survey items reflected variability between the different EBP activities. For example, while 87% of clinicians noted they had used evidence to change clinical practice at least once during the 8 weeks prior to survey administration, and 89% had discussed evidence from a research study with a colleague, only 54% had shared evidence with a patient or family member and 68% of respondents had not accessed the National Guidelines Clearinghouse in the previous 8 weeks. Frequency of responses to selected survey items from the implementation and beliefs scales are found in Tables 2 and 3 . Results of the structural equation model indicated that self-efficacy increased the acquisition of evidence and application of evidence. Unexpectedly, controlling for the effect of other variables, self-efficacy did not exert a significant influence on sharing evidence. Acquisition of evidence increased both application of evidence and sharing of evidence. Application of evidence then increased sharing of evidence. Fit statistics indicated an adequate fit for the hypothesized model as specified. Fit statistics were: chi-squared =196.042, degrees of freedom df= 99, chi-squared/df= 1.98, Comparative Fit Index (CFI)= .950, and Root Mean Square Approximation of Error (RMSEA)= .065. Standardized parameter estimates from the structural model can be found in Table 4 and Figure 2 . 
Discussion
Our analysis tested the idea that a perception of self-efficacy, as defined by social cognitive theory, would positively influence the behavioral components necessary (generation of new knowledge and justifying of that knowledge) to maintain EBP implementation efforts within an organization. Results indicated that self-efficacy positively influenced evidence acquisition and application. Finding evidence-based practices that relate to a clinical context or a specific patient case can be challenging and can take substantial time in a nurse's busy schedule. Even if evidence-based guidelines are readily available, they often require tailoring to the immediate task at hand, which takes further time, energy and effort. Clinicians are more likely to expend this effort if they believe they have the capabilities and skills to succeed in finding and applying evidence-based practices. Continuing education, quality improvement teams and EBP mentors are just a few of the ways that can help boost clinicians' feelings of self-efficacy in terms of EBP.
Self-efficacy however had no significant influence on sharing evidence. Further investigation is needed to examine the motivation for sharing, and how this motivation may be influenced by self-efficacy. It is possible that clinicians who felt confident and well supported in their ability to apply evidence were less motivated to justify their EBP knowledge, and thus did not feel the need to share the knowledge with others. Interestingly, sharing behaviors were positively influenced by application of evidence. Our model suggests that while the direct relationship between self-efficacy and sharing evidence was non-significant, self-efficacy influenced the sharing of evidence indirectly through increasing the likelihood that evidence will be acquired and applied by the clinician.
Additionally, the strongest path coefficient in the model was between the acquisition of evidence and the application of evidence. Together with the strong positive effect of self-efficacy on acquisition of evidence, these results highlight the importance of providing clinicians with the education, technology, and support to assure their ability to acquire new evidence, so that it can be applied and shared with others. Our results indicate that when clinicians have the tools and skills to acquire information regarding EBP they are more likely to apply EBP in patient care. Thus, nurse educators have potential to play a significant role in the continued application of evidence in clinical practice.
Our study was unique in that it selectively sampled a wide variety of clinicians with quality improvement experience working within organizations that are actively implementing EBP. This strategy allowed us to go in-depth into EBP utilization post-initial implementation efforts. Our sampling technique resulted in a number of limitations as well. First, because of concerns regarding workplace confidentiality we were unable to complete analyses based upon job title or clinical role. Future research should investigate the possibility that influence of self-efficacy differs between clinical disciplines. Second, our sample was selected based upon the recommendation of a clinical quality manager and may not be representative of hospital-based clinicians as a whole. The purpose of our analysis was to examine the influence of self-efficacy within this specially selected group, but further research would benefit from a more representative sample.
Despite these limitations our model demonstrated that efforts to promote self-efficacy in clinicians are powerful in that they directly promote the acquisition and application of evidence, and indirectly encourage communication between clinicians in an effort of justify and reinforce new knowledge. The model validates prior frameworks that have suggested that self-efficacy is positively related to EBP and contributes to the literature by suggesting that self-efficacy enhances EBP by positively influencing a clinician's effort to generate new knowledge. The strength of the relationship between evidence acquisition and evidence application suggests that efforts to boost self-efficacy should focus on helping clinicians become more comfortable with actions related to acquiring evidence and generating new knowledge.
Conclusion
Efforts to promote self-efficacy in clinicians are powerful in that they directly promote the acquisition and application of evidence, and indirectly encourage communication between clinicians in an effort to justify and reinforce new knowledge.
The strength of the relationship between evidence acquisition and evidence application suggests that efforts to boost self-efficacy should focus on helping clinicians become more comfortable with actions related to acquiring evidence and generating new knowledge.
